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1 ^ 1983 + H.Kawahara fvMML* J.Electrochea. 

Soc. £135 ^8 $£2013-16 K • 4$^-**r^50 °C 
Tte^^UMfc^ 10 ^^*** (LPD.liquid phase 
deposition) »*#**«JtH-*#J*5.073,408 ft 

^S(LCD • liquid crystal display) ° (LPD) 

King *Aj*H990 ^IEDM Tech. Dig. It 253-256 K*f*H* 
• #tfi4M£te*4Ma>fc$t (LPCVD, low pressure chemical 
15 vapor deposition) |Mif«BT^-^^ s ^ 
#K » #MiS24~72 **Nfe»frM4Lii*. (anneal) Jt«* 

20 A^^AITM^AJI^^^^ (UHV/CVD. 
ultrahigh vacuum chemical vapor deposition) 
A-M* $J0M&4* o SMfcsl^jNfl flr^it*. (anneal) Ji^^L 
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-«*fj£#4L4L*fli*| (catalyzer) 4WSir>aAMA^ & 
» #^#£,ft**.£*W*^(cold wall) | 



(atomic force microscopy) 
24 (a)**** (b) ****** 
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15 (thermal budget) ^i^tH#&^^L?lA^^flA#^ 
*fll*Af4 » X^&^^&Mi&^mjfc. (anneal) 
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1 ffi x #A«Aifctir#&>M* 

(A) p iiii 

1. Vd=-0.1V 

2. Vd=-5.0V 
5 3. Vd=-0.1V 

4. Vd=-5.0V 
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1. Vd= 0.1V 

2. Vd= 5.0V 
10 3. Vd= 0.1V 

4. Vd= 5.0V 
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-ZL * &WvLW ( ) 

*fc£ -W&Sr£K#0j*1Sltii (UHV/CVD) ^550°C 
it*. (anneal ) A9L • + 

Gaorphology ) Wi&tiJL • ^ 
10 (top gate)*.#ft«Aii 0 

"«it#;lMS*£fc**l*8fc*ft (UHV/CVD) rtlfcMfc 
^^■f^^f-J^^- (chemical mechanical po lishing, CMP) & 

i#jW *Statfll W*s (top gate) » #&fc»4L*.A#-2L 

20 ■ 1T&£-ft*MI^**WL (l)Ji>«**4t.£fls**l?te 
(UHV/CVD) *ttiSCI*^**A^A*ilfc^<t*fli#A 

24 ii4L* (21)#A-M«*** (3) > **W«i^«-» (3)-t 
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1 WHSiR* OIHV /CVD) * - * ^ 

^^^(n-type doping) &p-3^4Mp-type dopingHfcW 
5 ^ (6) cr . J**L* ^ 

"-^a********" *T*>«- (b) 

10 (UHV/CVD) * 

AiiiJMt It (2) • Jt^%*4jMWf** (QIP) 

jftUlft (21 ) # A - (3) » 

(3) -fc * feft* A*** (UHV/CVD) * 
15 *AiMt^n + Ap^^A4iJV^ 

anisotropic) ****m#&«MMl*<«MMI (spacer 

. 42) • 4*ja;fc**£«aMMi«^ 

A* (selective grovth) &-it2l.i**L*-&:4fc# (recess) 
20 **« - sift • »s*-*A n + 4p + S (5) • *l*s^--IMMr-* 
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JL * &*AitW ( ) 



1 Tftfa~&&#&4l&#Mt1*&ftZ3*jLft1lt (2) ' 

«Alft** w #i$J3&£££^#JiMs>£& (UHV/CVD)* 

10 4Mfr B /JJt&^#E*fc (active region) 

ifi4La&(21)^A-W^^4J (3) » AM^^M^tTiSE 

- JUMfc^A^^^Al^S^^-^Utlfr ' ifSTlUfc - 

15 

4^#;t&iG<f ! r&^ (active region) JS*iLW;ft(4) 

to#*iM-£***Ufefc** amv /cvd) *ttiN&aLT3fc 

(ion implant) > $ £#^t(plasma 
20 doping) * UU-jfrtJifr (laser assisted ion doping 

)A&j?|i£# (gas source doping) &*$AlM];fe#aMS 

selective growth) 4*>* I s ) S# (in situ) j!MMl£-**&A 0 
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■3L * ( ) 

&tt%^4l&#*.n.&#*(WLUL& (atomic 
force microscopy)Jj*>T*»]8^*f^ • (a)H*&1fr-&4t 
*-f-*^*M*A (roughness) £9.0 nm » (b) *lAft*4Lfi 
5 -?-J$*L*kSt (roughness) £3.6 run o SL%%jk*JWL%h 

W/L= 100 IMt/lOflMt'o 

* # « - 

15 • * 650°C T»a*^4.g^A*a*(UHV/CVD)*l* 
^^jS.-H«i^*Jt -fc«*--f 100~~300nii 
(2)JUft***«^A*(OT)^l»AAS0^2W nm° . ._ 

xX^^*J^F?iA^^*i^,>t#S (active region) 
20 • M{&&G0QVMTmj£&&l0<^5Q na ( Si0 2.) 
#tf4M*M ° J.£^<SMUs&# (UHV / CVD) 

^650 °CTA-^->t 100—500 nin ^jfcJM* <> « ***** 
&&ifetf£E » ^*fc-3H$#L(ion implant)^^500r 
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1 ^«**W.4fc*#lte^--^20<H-500 nm 4L|Wfc^^» 
5 

nr # - 

« te^650 t: T * A* * £ fls * (UHV/CVD) * 

M,^^-^^^f Ji)5C^--^ 100—300 nm 
10 ^ (2) JM£4fc (CMP) A50~ 200 nm ° 

#«*#*J)l*«&^tti*Ait*rg (active region) 
• 600t>aT»Jtj&-&10— 50 nm #3Ufc.# (si0 2: ) 

-ftM^^4 (UHV/CVD) # 

15 <ti«50 , CT A* 100—500 nm o *x % £«k*J £ 

* ^^^2&)5ui^—>flL^^#^^^^^ (recess) 
^ £*k*J W&Wg2L3,mJ% (spacer) ' 

£4t^ltfS>ft& (UHV/CVD) (selective 
growth) & A SlljtiNMLii&# (recess) - ' 9X 

20 n "jR.p + -fi 1 ^200— 400rr^ *MK*k 

-J% 200—500 nm 4UMfc##^* <> 

24 iLtllK ° 
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^-£fli*A4a*|*-aJHV/CVD) *«^ft*4llUWf*(CMP) * 

&&Jk&-&&*^4&# f iK.$k (thermal budget) Jte^L 

ftA^4*$Mt » «-*ft4Hfc*fc>*£ (CMP ) #&&-&#4t 
«-f-»to a^#4La&-f-SJL (morphology) 
(top gate) mt^c 
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A method to f^bicate thin fiira transistor 
The patent is using ultrahigh vacuum chemical 
vapor deposition (UHV/CVD) and chemical mechanical 
polishing (CMP) systems to devejope a method which 
can f ab i cate po 1 ycr ys La 1 1 i ne s 3 1 i con (po Ly-S i ) and-" 
polycrystall ine si 1 icon -germanium ( poly-Si 1 -xGox) 
thin film transistors at low temperature and low 
thermal budget*. Poly-Si and poly-Si ] -xGex can be 
deposited by-UHV/CVD without any anneal step. And 
due to the ultra low base pressure and ultraclean 
growth environment > the as -deposited poly films 
have lower def ect densities. However, the surface 
morphology retards the usage of fabricating top- 
gate poly TFTs. Using CMP to improve Lhe surface 
morphology, high performance poly-Si and poly-Sil- 
xGex TFTs can be obtained. 



^-^.ikAJLitm^mWt-^lt^ ( CNS ) A4AU*- ( 210x297^41 ) 



158 
DS 



-ttltftflMM Attars* • *ft#Jffl*AX^*IL 

*8>M* (UHV/CVD) $ IM» (CMP) j* Jfc#& 
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5 *LL««.|ft4.Sft*A^« (UHV/CVD) M — 

Affl;ft#ff JfefcAtfc ■ H-tfl n- £ J >5U£ (n-type 
dopins)iS.p-^i£f*(p-tYpe dopingH&fclj&^jiMS " 

15 2. *»ti*-4-#JA«it .**J^£flS*^fii. 

& (UHV/CVD) ^ttiH&aT^4A-ftA^il*A^^ 

10 



i 

! - ^ 



[ 



^i^^XAii^I t»H^#* ( CNS ) A4^ ( 210X 297^* ) 



3X0473 



6. 4* . » #- 

**Hfcai£** -># ftflS^it* ^ft (an isotropic) « 
&&im#AMA*l&4UI*jlM} (spacer) - 

5 Jt£fls**l=teifc4ft ( UHV / CVD ) «ftig#iaA( 

se lect i ve grovth) £ ^ (recess) $ 

10 7. 4° Ill $ l&Z-Hf&r > ##AM«WMS - 

BUfeiLrTilp' gfilj^ &-r#*iL (ion implant) ^ ^ 
*^^L (plasma doping) - $#*Mfr fc-?-;£#L (laser 
assisted ion doping ) ic ( gas source 

doping) ° 

*»! (selective growth) ^JS}B# (in 

situ)aWMii4fr<» 
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